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(54) Display apparatus

(57) Disclosed is a display apparatus which is light
and slim in its external appearance. The display appara-
tus includes a display panel which displays an image
signal; a backlight unit which provides light to the display
panel; a front member which includes a body whose cen-

tral portion is open such that an image displayed on the
display panel can be frontwardly exposed, and a support
unit which supports the display panel and the backlight
unit in the inner side of the body; and a rear member
which is coupled to the front member and supports the
back side of the backlight unit.
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Description

[0001] Apparatuses consistent with the exemplary em-
bodiments relate to a display apparatus, and more par-
ticularly, to a display apparatus with an improved struc-
ture.

[0002] Adisplayapparatusisanapparatus which proc-
esses and displays an input image signal.

[0003] In general, a display apparatus includes a dis-
play unit which displays an image signal, a driving circuit
which receives and processes the image signal in such
a manner that it can be displayed on the display unit, and
so on. The display unit includes a display panel which
displays the image signal, a backlight unit, and so on.
The driving circuit includes an image processing unit
which receives and processes the image signal in such
a manner that it can be displayed on the display panel,
and a power supply unit which supplies power to the dis-
play unit and the image processing unit, and so on.
[0004] An example of such a display apparatus may
include a television (TV) which receives and displays
broadcasting signals provided by broadcasting stations
or external image signals such as digital versatile disk
(DVD) signals and so on.

[0005] Ingeneral,inadditionto the display panel which
displays the image signal and the backlight unit which
provides light to the display panel, the display unit of the
display apparatus includes various support means, such
as front and rear casings, which support the display panel
and the backlight, and a heat radiating means which ra-
diates heat generated in the backlight.

[0006] The display apparatus of the invention is distin-
guished by the features of claim 1. Advantageous em-
bodiments are disclosed in the dependent claims.
[0007] According to a preferred embodiment the front
member has a front side substantially parallel to the dis-
play panel, aback side substantially parallel to the display
panel, and an inner side extending between the front side
and the back side, said inner side being provided with
one or more support surfaces for forming the support unit
(25) which supports the display panel and the backlight
unit. The inner side may e.g. be formed with a step-like
profile, wherein the steps form the one or more support
surfaces.

[0008] One or more exemplary embodiments provide
a display apparatus which is light and slim in its external
appearance. Also, one or more exemplary embodiments
are not required to provide the advantages described
above, and an exemplary embodiment of the general in-
ventive concept may not provide any of the advantages
described above.

[0009] The foregoing and/or other aspects may be
achieved by providing a display apparatus including: a
display panel which displays an image signal; a backlight
unitwhich provides light to the display panel; a front mem-
ber which includes a body whose central portion is open
such that an image displayed on the display panel can
be frontwardly exposed, and a support unit which sup-
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ports the display panel and the backlight unit in the inner
side of the body; and a rear member which is coupled to
the front member and supports the back side of the back-
light unit.

[0010] The backlight unit may further include a light
source which emits light to be provided to the display
panel, and heat generated in the light source may be
radiated through the front member.

[0011] The support unit of the front member may in-
clude an opening which exposes the image displayed on
the display panel frontward, a panel support which ac-
commodates and supports the display panel, and a back-
light support which accommodates and supports the
backlight unit.

[0012] The backlight unit may include a light source
which emits light to be provided to the display panel, and
a light guide plate which supplies the light emitted from
the light source uniformly, and the light source may be
arranged as an edge type light source disposed along at
least one lateral side of the light guide plate, and heat
generated in the light source is radiated through the back-
light support of the front member.

[0013] The light source may include at least one LED
and an LED board which supports the LED, and the at
least one LED board may be coupled to the backlight
support of the front member.

[0014] The front member may include a material hav-
ing high thermal conductivity.

[0015] Therear member may include a material having
high thermal conductivity.

[0016] The rear member may include a rear bent part
whose edge is frontward bent, and the body of the front
member includes a rear bent accommodating part dis-
posed in a back side of the body of the front member and
configured to accommodate the rear bent part of the rear
member such that the front member is coupled to the
rear member.

[0017] The display apparatus may further include a
cover member which is disposed on a front side of the
front member.

[0018] The cover member may include a cover bent
part whose edge is rearward bent, and a cover bent ac-
commodating part disposed in the front side of the body
of the front member and configured to accommodate the
cover bent part of the cover member such that the cover
member is coupled to the front member.

[0019] The covermember may include a cover support
which supports a front edge of the display panel, and an
opening which is formed in an inner end portion of the
cover support in order to expose the image displayed on
the display panel frontward.

[0020] The display apparatus may further include at
least one of an auxiliary sheet which is interposed be-
tween the backlight support and the light guide plate
which contacts the backlight support, and a protection
sheet which is interposed between the panel support and
the display panel which contacts the panel support.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and/or other aspects will become
apparent and more readily appreciated from the following
description of the exemplary embodiments, taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a perspective view of a display apparatus
according to one exemplary embodiment;

FIG. 2 is a sectional view taken along line II-ll of FIG.
1;

FIG. 3 is a partially-exploded sectional view of a dis-
play unit of the display apparatus shown in FIG. 2;
FIG. 4 is a partial sectional view showing another
exemplary embodiment of a front member of the dis-
play unit of the display apparatus shown in FIG. 2;
FIG. 5 is a partial sectional view showing another
exemplary embodiment of a backlight unit of the dis-
play unit of the display apparatus shown in FIG. 2;
FIG. 6 is an exploded perspective view of the display
unit of the display apparatus shown in FIG. 1;

FIG. 7 is a perspective view of a stand unit of the
display apparatus shown in FIG. 1;

FIG. 8 is a perspective view of the bottom of the stand
unit of the display apparatus shown in FIG. 1;

FIG. 9 is an exploded perspective view of a main
body of the display apparatus shown in FIG. 1;
FIG. 10 is a control block diagram of an display ap-
paratus according to one exemplary embodiment;
and

FIGS. 11to 13 are partial sectional views of a display
unit of a display apparatus according to another ex-
emplary embodiment.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0022] Below, certain exemplary embodiments will be
described in detail with reference to accompanying draw-
ings so as to be easily realized by a person having ordi-
nary knowledge in the art. The exemplary embodiments
may be embodied in various forms without being limited
to the exemplary embodiments set forth herein. Descrip-
tions of well-known parts are omitted since they would
obscure the general inventive concept with unnecessary
detail, and like reference numerals refer to like elements
throughout.

Referringto FIGS. 110 5, adisplay apparatus 1 according
to an exemplary embodiment of the general inventive
concept includes a display panel 11 which displays an
image signal, a backlight unit 13 which provides light to
the display panel 11, a front member 21 which includes
a support 25 which accommodates and supports the dis-
play panel 11 and the backlight unit 13 in such a manner
that an image displayed on the display panel 11 can be
exposed in the front, and a rear member 35 which is
combined with the front member 21 and supports the rear
side of the backlight unit 13. As one example, the display
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apparatus 1 may include a display unit 10 which forms
an image, a body unit 60 which accommodates internal
parts such as various boards, hardware and so on which
output power and an image signal to the display unit 10,
and a stand unit 90 which is interposed between the dis-
play unit 10 and the body unit 60 and is supported by the
body unit 60. However, the internal parts such as various
boards, hardware and so on which are accommodated
in the body unit 60 are not separated from, but are instead
integrated with the display unit. In this case, the body unit
60 and the stand unit 90 may be used as a support means,
such as a stand, which supports the display unit 10 and
may not be separately provided in a case of a wall-mount-
able display apparatus.

[0023] As shown in FIGS. 1 to 3, the display unit 10
may include the display panel 11, the backlight unit 13,
the frontmember 21 and the rear member 35. The display
unit 10 may further include a user input unit 5. As one
example, the user input unit 5 is formed in the front mem-
ber 21 and includes a plurality of functional keys to allow
a user to perform broadcasting channel change, screen
control, volume control and the like. As one example, the
user input unit 5 is formed to project downward from the
bottom of the front member 21, but without being limited
thereto, may be formed in the front or sides of the front
member 21. It is to be understood that the user input unit
5 of the display apparatus 1 according to the exemplary
embodiment of the general inventive concept may in-
clude aremote controller receiving unit (not shown) which
can receive a signal output from a separate remote con-
troller (not shown). In this case, according to one exem-
plary embodiment of the general inventive concept, when
the internal parts such as various boards, hardware and
s0 on are accommodated in the body unit 60, the user
input unit 5, the remote controller receiving unit (not
shown) and so on may be electrically connected to the
internal parts accommodated in the body unit 60 via a
connection cable 76 (see FIG. 8) which is accommodated
or installed in the stand unit 90. Such a connection cable
76 may be provided in various forms including wires, a
flexible printed circuit board (FPCB), etc.

[0024] As one example, the display panel 11 is a liquid
crystal display (LCD) panel. In this embodiment, the
backlight unit 13 includes a light source 15 which emits
light to be provided to the display panel 11, a light guide
plate 18 which makes the light emitted from the light
source 15 uniform, and an optical sheet 19 which is dis-
posed in the front of the light guide plate 18 and includes
a diffusing film which diffuses the light supplied from the
light guide plate 18, a prism film and the like. In addition,
the backlight unit 13 further includes a reflection sheet
14 which is disposed in the rear of the light guide plate
18, between the light guide plate 18 and the rear member
35, and reflects the light emitted from the light source 15
toward the display panel 11.

[0025] As one example, the light source 15 is consti-
tuted by light emitting diodes (LEDs) and is provided as
an edge type light source in which the LEDs are disposed
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on at least one side of the light guide plate 18. That is,
the light source 15 may be disposed on one side, or two
opposite sides, or three or four sides of the light guide
plate 18. However, the light source 15 may be provided
as a direct type light source in which LEDs are arranged
at the rear side of the light guide plate 18. For such a
directtype light source, heat generated in the light source
15 may be radiated through the rear member 35 as it is
transferred to the front member 21.

[0026] As one example, the light source 15 may in-
clude LEDs 16 and an LED board 17 which supports the
LEDs 16. The light source 15 may be used in various
formsincluding aline light source, such as a cold cathode
fluorescent lamp (CCFL) or an external electrode fluo-
rescent lamp (EEFL), or a point light source, such as a
carbon nano tube (CNT). As one example, the LED board
17 is coupled to the front member 21 through which heat
generated in the LEDs 16 is radiated. In this case, the
LED board 17 may be formed of a metal board with high
thermal conductivity on which a plurality of LEDs 16 are
mounted, and may be formed such that electrodes con-
nected to the LEDs 16 are patterned inside or on the LED
board 17.

[0027] As one example, the front member 21 forms an
external front appearance of the display unit 10. The front
member 21 may be made of a material with high thermal
conductivity, for example, an aluminum alloy, but without
being limited thereto, may be made of other material such
as plastic. The front member 21 includes a body 23
whose central portion is open such that an image dis-
played on the display panel 11 can be exposed in the
front, and the support 25 which accommodates and sup-
ports the display panel 11 and the backlight unit 13 in the
inner side of the body 23 such that the image displayed
on the display panel 11 can be exposed.

[0028] The body 23 is made of a material with high
thermal conductivity such that heat generated by the
LEDs 16 can be radiated. Thus, in this exemplary em-
bodiment, heat generated by the light source 15 can be
easily discharged to the body 23 of the front member 21
through the LED board 17. Accordingly, the display ap-
paratus 1 can achieve its structural simplicity, production
cost reduction, lightness and slim external appearance.
In addition, in this exemplary embodiment where the light
source is arranged on one to four sides of the bottom of
the display panel 11 and the central region of the body
23 is provided in the form of a rectangular frame opened
to form an opening 27, the heat generated in the edge
type light source is transferred along the rectangular
frame of the body 23. Accordingly, it is possible to prevent
a deflection effect which may be caused by a temperature
difference between the light source and the central region
of the body 23.

[0029] The support 25 may include the opening 27
which exposes an image displayed on the front of the
display panel 11, a panel support 29 which accommo-
dates and supports the display panel 11, and a backlight
support 31 which accommodates and supports the back-
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light unit 13.

[0030] The panel support 29 forms an accommodation
space to accommodate the display panel 11 in the inner
side of the body 23 and is provided to support the front
side of an edge of the display panel 11. As one example,
the panel support 29 may include a panel accommodat-
ing part 29a which forms an accommodation space to
accommodate the display panel 11, and a front support-
ing part 29b which supports a front edge of the display
panel 11. Thus, the panel support 29 can prevent the
display panel 11 from separating from the front of the
front member 21. A protection sheet 28 may be provided
between the front supporting part 29b and the display
panel 11. The protection sheet 28 can prevent a contact
surface of the display panel 11 from being scratched by
the front supporting part 29b.

[0031] The backlight support 31 forms an accommo-
dation space to accommodate and support the backlight
unit 13 in the inner side of the body 23. As one example,
the backlight support 31 may include a light source sup-
porting part 31a which accommodates and supports the
light source 15, and a light guide plate supporting part
31b which supports an upper region of the light guide
plate 18.

[0032] Asoneexample,thelightguide plate supporting
part 31bis formed to extend from and have a step portion
which extends backwardly from the light source support-
ing part 31a. However, without being limited thereto, the
light guide plate supporting part 31b may be formed to
extend from and in parallel to the light source supporting
part 31a without having the step portion, as shown in
FIG. 4. The display unit 10 shown in FIG. 4 has the same
configuration as those shown in FIGS. 2 and 3 except
for a shape of the light guide plate supporting part 31b,
and therefore, detailed explanation thereof will be omit-
ted.

[0033] As one example, an auxiliary sheet 32 may be
provided between the light guide plate supporting part
31b and the light guide plate 18. The auxiliary sheet 32
can prevent a contact surface of the light guide plate 18
from being scratched by the light guide plate supporting
part 31b. In addition, the auxiliary sheet 32 may be at-
tached to the contact surface of the light guide plate 18
with the light guide plate supporting part 31b such that
the auxiliary sheet 32 performs a reflection function to
allow light incident from the light source to be directed
toward the display panel 11.

[0034] As one example, as shown in FIG. 5, in the
backlight unit 13 of the display apparatus 1 of this exem-
plary embodiment, the light source 15 may be disposed
in a rear lateral side of the display panel 11 without a
separate light guide plate, and areflection sheet 114 may
be disposed on the front of the rear member 35 with an
inclined surface which is inclined by a predetermined an-
gle in such a manner that a central region of the reflection
sheet 114 projects in the front. In case of such a backlight
unit 13, light emitted from the light source 15 disposed
inthe lateral side of the display panel 11 is directed toward
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the display panel 11 after being reflected by the reflection
sheet 114 and then diffused and condensed by the optical
sheet 19 disposed on the rear of the display panel 11. If
a light guide plate is not separately provided in this man-
ner, as one example, an optical sheet supporting part
118 may be fastened to the light guide plate support part
31b by various fastening means such as screws 119 to
support the optical sheet 19.

[0035] Although the optical sheet 19 is depicted to
have substantially the same size as the display panel 11
and to be accommodated in the panel accommodating
part 29a of the panel support 29 along with the display
panel 11, a separate optical sheet accommodating part
(not shown) to accommodate the optical sheet 19 or a
position guiding part (not shown) to guide a position of
the optical sheet 19 may be provided in atleast one region
of the panel support 29 or the light guide plate supporting
part 31b.

[0036] Asoneexample, the LED board 17 may be fas-
tened to the light source supporting part 31a by a screw
17a (see FIG. 3) or the like. However, without being lim-
ited to a screw, this fastening may be achieved by an
adhesive, anadhesive tape, or an elastic clip which close-
ly presses the LED board 17 against the light source sup-
porting part 31a. That is, the LED board 17 may make
direct contact with the light source supporting part 31a
by means of the screw 17a or the like, or may be adhered
to the light source supporting part 31a by a thermally-
conductive adhesive tape or the like, or may be fastened
to the light source supporting part 31a using a combina-
tion thereof. Thus, heat generated in the LEDs 16 can
be radiated through the backlight support 31 as itis trans-
ferred to the body 23 of the front member 21.

[0037] As one example, the rear member 35 forms an
external appearance of the rear of the display unit 10.
Like the front member 21, the rear member 35 may be
made of a material with high thermal conductivity, for
example, an aluminum alloy, but without being limited
thereto, may be made of other material such as plastic.
Thus, the display apparatus of this exemplary embodi-
ment can radiate the heat generated in the light source
15 through the rear member 35 as well as the front mem-
ber 21.

[0038] The rear member 35 is provided as a plate-like
member to cover and support the entire rear of the back-
light unit 13 and its edge is coupled to the front member
21. As one example, the rear member 35 is fastened by
a screw 39 to a screw joint 34 formed in the rear side of
the body 23 of the front member 21. However, without
being limited thereto, this fastening may be achieved by
an adhesive, an adhesive tape, or an elastic clip which
closely presses the rear member 35 against the front
member 21. This can prevent the display panel 11 from
separating in the rear by the rear member 35. In addition,
as one example, a rear bent part 37, which is forwardly
bent, is provided at the edge of the rear member 35, and
arear bent part accommodating part 33 to accommodate
the rear bent part 37 of the rear member 35 is provided
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in the rear side of the body 23 of the front member 21.
This enables the rear member 35 to be coupled to the
front member 21 more stably and elegantly.

[0039] As one example, as shown in FIG. 6, a panel
driving board 41 is mounted on the rear region of the
display unit 10.

[0040] The paneldriving board 41 may include a timing
controller which controls a time difference which occurs
when an image signal input from the body unit 60, which
will be described later, is displayed on the display panel
11.

[0041] As one example, a display connector 45 is
mounted on the panel driving board 41. In addition, an
image cable 43 and a power cable 44, through which an
image signal and power delivered via the display con-
nector 45 are respectively supplied to the display panel
11 and the backlight unit 13, are connected to the panel
drivingboard41. As one example, the panel driving board
41 is mounted on the back side of the rear member 35.
In addition, a board cover member 47 may be separately
provided to cover the panel driving board 41 mounted on
the back side of the rear member 35. As one example,
a display connector opening 49, through which the dis-
play connector 45 mounted on the panel driving board
41 is exposed, is formed in the board cover member 47.
However, without being limited thereto, the panel driving
board 41 may be interposed between the reflection sheet
14 of the backlight unit 13 and the rear member 35. In
this case, a separate board cover member 47 may be
omitted since a portion of the rear member 35 in which
the panel driving board 41 is disposed is formed to project
in the rear and the display connector opening 49 is pro-
vided in the form of a through hole (not shown) formed
in the rear member 35. In addition, since a stand part 93
(see FIG. 7) of the stand unit 90 is configured to cover
the panel driving board 41, a separate board cover mem-
ber 47 may be omitted.

[0042] AsshowninFIGS.7,9and 10, inthis exemplary
embodiment, the body unit 60 of the display apparatus
1 includes a body casing 61 which forms an external ap-
pearance, a power board 65 which is accommodated in
the body casing 61 and includes a power supply unit 64
formed thereon, and a main board 67 which is accom-
modated in the body casing 61 and has an image
processing unit 85 formed thereon. The body unit 60 may
further include at least one of a tuner 82 which receives
broadcasting signals provided by broadcasting stations
and an external signal input unit 83 which receives ex-
ternal signals such as digital versatile disk (DVD) signals.
That is, it is shown in this exemplary embodiment that
the body unit 60 includes both the tuner 82 and the ex-
ternal signal input unit 83, but without being limited there-
to, the body unit 60 may include only one of the tuner 82
and the external signal input unit 83. The body unit 60
may further include a speaker 71.

[0043] As one example, as shown in FIGS. 6 and 9,
the body casing 61 may be formed into a rectangular
shape of predetermined height. The height of the body
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casing 61 may be formed to be as small as possible such
that various internal components such as boards accom-
modated therein can be arranged side by side. This al-
lows the body casing 61 to be made slimmer. A body
cover 62 may be mounted on an upper side of the body
casing 61. This allows the body casing 61 of this exem-
plary embodiment to be easily and securely mounted on
a surface such as a table. In addition, at least a region
ofthe frontand lateral sides of the plate of the body casing
61 may be opened to easily emit sound of the speaker
71 and a woofer speaker 73 which will be described later.
As one example, at least a region of the front and lateral
sides ofthe body casing 61 may include an opening which
is formed corresponding to the speaker 71 and the woofer
speaker 73 and in which a net member 61a may be
mounted to prevent foreign substances from being intro-
duced therein. In addition, a plurality of through holes
61b may be formed in the plate of the body casing 61 to
circulate and cool air within the body casing 61. As one
example, the plurality of through holes 61b may be
formed in at least a region of the bottom, lateral sides
and back side of the body casing 61.

[0044] A body connector opening 63 to expose a body
connector 75 is formed in the body cover 62. The body
cover 62 may be fastened to the body casing 61 by means
of screws which are jointed to a joint 62b of the body
casing 61 through a joint hole 62a of the body cover 62.
However, the body cover 62 is not limited thereto but may
be fastened to the body casing 61 through various means
such as hook coupling.

[0045] Thus, the body cover 62 can prevent parts ac-
commodated in the body casing 61 from being exposed
to the outside and a connection cable 76 of a connection
unit, which will be described later, can be combined to
the body connector 75 via the body connector opening
63.

[0046] As one example, the tuner 82 and the external
signal input unit 83 are mounted on the main board 67.
In addition, the main board 67 is provided with an image
processing unit 85 which processes image signals input
from the tuner 82 and/or the external signal input unit 83
such that the signals can be displayed on the display unit
10, and a control unit 88 which controls the image
processing unit 85 and so on. In addition, the main board
67 may be mounted with a variety of connection ports
including a common interface (Cl) slot 69. As one exam-
ple, the main board 67 may be placed in a rear region of
the body casing 61 such that the variety of connection
ports mounted thereon can be interconnected to various
peripheral devices through the lateral sides or rear side
of the body unit 60.

[0047] Theimage processingunit85 processes broad-
casting signals received from the tuner 82 and/or image
signals received from an external imaging device such
as DVD such that these signals can be displayed on the
display unit 10. The image processing unit 85 may further
include a scaler 86 which outputs an image signal scaled
to meet a resolution of the display unit 10. That is, the
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image processing unit 85 performs an A/D converting
function for converting input image signals of various for-
mats into digital image signals of a predetermined format,
a digital coding function, a predetermined format con-
verting function, etc., under control of the control unit 88.
The scaler 86 may receive digital and/or analog image
signals and perform a scaling function for adjusting a
vertical frequency, a resolution, an aspect ratio, etc. to
an output standard of the display unit 10.

[0048] Inthis manner, the display apparatus 1 accord-
ing to this exemplary embodiment can be configured to
output the image signals scaled by the image processing
unit 85 of the body unit 60 to the display unit 10 via the
body connector 75 and the display connector 45.
[0049] The power supply unit 64 provided in the power
board 65 is configured to supply required power to the
body unit 60 and the display unit 10. That is, as one ex-
ample, the power supply unit 64 is configured to supply
power to all components which require power, including
the display panel 11 of the display unit 10, the backlight
unit 13 and so on, via the body connector 75 and the
display connector 45. Thus, the display unit 10 can be
more simply formed to be slimmer since there is no need
to mount a separate power supplying connection struc-
ture, except for the image signal transfer connection unit,
on the display unit 10. In addition, as one example, the
power board 65 is arranged in parallel to the main board
41 and one side of a woofer speaker 73, which will be
described later, in the body casing 67.

[0050] As one example, the speaker 71 is built in the
body casing 61 and may be arranged in the front side of
the body casing 61 such that sound can be emitted for-
ward. However, it is to be understood that the speaker
71 may be arranged in other different locations including
the rear side and left and right sides of the body casing
61. In addition, as one example, the woofer speaker 73
may be further included in the body casing 61.

[0051] As one example, the woofer speaker 73 is ar-
ranged in the body casing 61 in parallel to one side of
the front side of the main board 67. However, it is to be
understood that the components such as the woofer
speaker 73, the power board 65 and the main board 67
mounted on the body casing 61 are not limited thereto
but may be arranged in other different locations.

[0052] As shownin FIGS. 7 and 8, the connection unit
may further include the connection cable 76 for intercon-
necting the display connector 45 and the body connector
75. Thus, the display apparatus 1 according to this ex-
emplary embodiment is simple in its structure and is eas-
ily assembled and dissembled in that the image signals
and the power can be delivered from the body unit 60 to
the display unit 10 via one body connector 75, one con-
nection cable 76 and one display connector 45.

[0053] As one example, the display connector 45 is
mounted on the panel driving board 41 and may be ex-
posed through the display connector opening 49 formed
in the board cover member 47. As one example, the body
connector 75 is mounted on the main board 67 and may
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be exposed through the body connector opening 63
formed in the body cover 62. The connection cable 76
includes a first connector 77 (see FIG. 7) and a second
connector 78 (see FIG. 8) at its end portions, which can
be coupled to the display connector 45 and the body con-
nector 75, respectively. The connection cable 76 may be
mounted in the inner side of a stand unit 90 which will be
described later. That is, as one example, the connection
cable 76 may be mounted in the inner side of the stand
unit 90, which will be described later, such that the first
connector 77 and the second connector 78 can be cou-
pled to the display connector 45 and the body connector
75, respectively. Thus, the external appearance of the
apparatus is simplified by preventing the connection ca-
ble 76 from being exposed to the outside.

[0054] The display apparatus 1 according to this ex-
emplary embodiment further includes the stand unit 90
to support the display unit 10 with respect to the body
unit 60 which is mounted on a mounting surface or struc-
ture such as a table. As shown in FIGS. 6 and 8, the
stand unit 90 is erect and has a lower side coupled to the
body unit 60 and an upper side coupled to the display
unit 10. Specifically, the stand unit 90 includes a display
support 93 coupled to the display unit 10, a plate-like
body support 95 coupled to the body unit 60, and a stand
91 coupled to the display support 93 and the body support
95.

[0055] As oneexample, the stand 91 is provided in the
form of a pipe having a predetermined length. As one
example, the connection cable 76 passes through the
inside of pipe-like stand 91. The stand 91 has an upper
side coupled to the display support 93 and a lower side
erected with respect to the body support 95. As one ex-
ample, the stand 91 is made of metallic material to sup-
portweight of the display unit 10 but, without being limited
thereto, may be made of different materials such as plas-
tics having strength enough to support the weight of the
display unit 10.

[0056] As one example, the display support 93 is
formed into a plate shape which can be fastened to the
rear member 35 of the display unit 10 by means of screws
and the like and its lower region is coupled to an upper
region of the stand 91. As one example, the display sup-
port 93 is made of plastic material to support the display
unit 10 but, without being limited thereto, may be made
of different materials such as metal and so on. The first
connector 77 of the connection cable 76 is mounted on
the display support 93 such that the first connector 77
can be coupled to the display connector 45 when the
display support 93 is fastened to the rear member 35 of
the display unit 10.

[0057] As one example, the body support 95 may be
arranged on the upper side of the body cover 62 and may
be fastened to the body cover 62 or the body casing 61
by a stand support bracket 97 (see FIG. 8) by means of
screws and the like. The body support 95 is made of
metal material such that the stand 91 can be erected and
coupled to the plate of the body support 95. However,
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without being limited thereto, the body support 95 may
be made of different materials such as plastics to support
the stand 91. The second connector 78 of the connection
cable 76 is mounted on the body support 95 such that
the second connector 78 can be coupled to the body
connector 75 when the body support 95 is fastened to
the body cover 62 of the body unit 60.

[0058] With the above-described configuration of this
exemplary embodiment, as the display apparatus 1 is
provided with the body 23 whose central portions is
opened in the front member 21, and the support 25 which
accommodates and supports the display panel 11 and
the backlight unit 13 in the inner side of the body 23 such
that an image displayed on the display panel 11 can be
exposed forward, structural simplicity, production cost re-
duction, lightness and slim external appearance can be
achieved. In addition, since the central region of the body
23 is provided in the form of an opened rectangular frame
and heat generated in the edge type light source is trans-
ferred along the rectangular frame of the body 23, it is
possible to prevent a deflection effect which may be
caused by a temperature difference between the light
source and the central region of the body 23.

[0059] FIG. 11 is a sectional view of a display appara-
tus according to another exemplary embodiment of the
general inventive concept. The display unit 10 of the dis-
play apparatus 1 of the exemplary embodiment shown
in FIG. 11 is characterized in that a driving circuit 160
for driving the display panel 11, the backlight unit 13 and
so on is mounted on the back side of the rear member
35. That is, driving circuit means for driving the display
unit, such as the power board 65 and the main board 67
mounted on the body unit 60 in the above-described ex-
emplary embodiment shown in FIG. 9 for example, are
mounted on the back side of the rear member 35. As one
example, the driving circuit 160 is fastened to a Penn
Engineering and Manufacturing Corp. PEM nut® 163
mounted on the back side of the rear member 35 by
means of a screw 161, but, without being limited thereto,
may be fastened by means of other different fastening
manners.

[0060] In addition, the display unit 10 of the embodi-
ment shown in FIG. 11 may further include a rear cover
165 for covering the driving circuit 160 mounted on the
back side of the rear member 35. As one example, the
rear cover 165 may be fastened to a PEM nut® 168
mounted on the rear member 35 by means of a screw
166, or alternatively, may be fastened to the body 23 of
the front member 11, but, without being limited thereto,
may be fastened by means of other different fastening
manners.

[0061] Thus, as in the exemplary embodiment shown
in FIG. 11, when the driving circuit 160 is mounted on
the rear member 35 of the display unit 10, the body unit
60 and the stand unit 90 can play a role as a support
means for supporting the display unit 10.

[0062] FIG. 12 is a sectional view of a display appara-
tus according to still another exemplary embodiment of



13 EP 2 339 426 A2 14

the general inventive concept. A display unit 110 of the
display apparatus 1 of the embodiment shown in FIG. 12
is characterized by a cover member 121 arranged in the
front of the front member 21.

[0063] As one example, the cover member 121 may
be provided in the form of a plate which may be mounted
in the front of the body 23 of the front member 21. The
cover member 121 may be made of a material having
the same high thermal conductivity as the front member
21, but, without being limited thereto, may be made of
different types of metal, plastic or glass. The cover mem-
ber 121 may be fastened to the front of the front member
21 by means of screws. However, without being limited
to screws, this fastening may be achieved by an adhe-
sive, an adhesive tape, or an elastic clip which closely
presses the cover member 121 against the front of the
front member 21. This allows for an elegant external ap-
pearance of the front portion of the display unit 110 of
the display apparatus 1.

[0064] A cover bent part 123 which is backward bent
may be formed at an edge of the cover member 121. In
addition, a cover bent accommodating part 133 to ac-
commodate the cover bent part 123 of the cover member
121 may be formed in the front of the body 23 of the front
member 21. This allows the cover member 121 to be
combined to the front member 21 more stably and ele-
gantly.

[0065] Other configurations of FIG. 12 are similar to
those of the above-described exemplary embodiments,
and therefore, explanation of which will be omitted.
[0066] FIG. 13 is a sectional view of a display appara-
tus according to still another exemplary embodiment of
the general inventive concept. A display unit 210 of the
display apparatus 1 of the exemplary embodiment shown
in FIG. 13 is characterized in that a cover member 221
arranged in the front of the front member 21 includes a
cover support 223 for supporting the front of an edge of
the display panel 11, and an opening 225 which is ar-
ranged in an inner end portion of the cover support 223
and exposes an image displayed on the display panel 11
frontward. That is, the display units 10 and 110 of the
display apparatuses 1 of the exemplary embodiments
shownin FIGS. 1 to 12 are configured such that the panel
support 29 of the front member 21 supports the front of
an edge of the display panel 11. In contrast, the display
unit 210 of the display apparatus 1 of the exemplary em-
bodiment shown in FIG. 13 is configured such that the
cover support 223 of the cover member 221 supports the
front of the edge of the display panel 11. In this case, the
protection sheet 28 is interposed between the cover sup-
port 223 and the display panel 11, thereby preventing a
contact surface of the display panel 11 from being
scratched by the cover support 223.

[0067] Thus, by configuring the display unit 210 of the
display apparatus 1 of the exemplary embodiment shown
in FIG. 13 using the cover member 221 to support the
display panel 11, it is possible to make the front member
21 slimmer and make an external appearance of the front
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portion of the display unit 210 of the display apparatus 1
more elegant.

[0068] Other configurations of FIG. 13 are similar to
those of the above-described exemplary embodiments,
and therefore, explanation of which will be omitted.
[0069] Inthis manner, asthedisplay apparatus accord-
ing to the general inventive concept is configured such
that the display panel and the backlight unit are mounted
on the front member, it is possible to reduce the number
of parts to be assembled, which may result in lightness
of the apparatus and a slimmer external appearance of
the apparatus. In addition, the reduced number of parts
to be assembled can facilitate assembly with a thin struc-
ture and improve productivity of the apparatus. In addi-
tion, as heat generated in the light source of the backlight
unit can be also radiated through the front member made
of a material having high thermal conductivity, it is pos-
sible to improve a heat radiation effect over a system to
radiate the heat using only the rear member and make
the display unit slimmer since no separate heat sink is
used.

[0070] Although a few exemplary embodiments have
been shown and described, it willbe appreciated by those
skilled in the art that changes may be made in these
exemplary embodiments without departing from the prin-
ciples and spirit of the general inventive concept, the
scope of which is defined in the appended claims and
their equivalents.

Claims
1. A display apparatus comprising:

a display panel (11) for displaying an image sig-
nal;

a backlight unit (13) for providing light to the dis-
play panel;

a front member (21) which includes a body
whose central portionis open such thatanimage
displayed on the display panel is frontwardly ex-
posed, and a support unit (25) which supports
the display panel and the backlight unit in an
inner side of the body; and

a rear member (35) which is coupled to the front
member and supports a back side of the back-
light unit.

2. Thedisplay apparatus according to claim 1, wherein
the front member has
afrontside substantially parallel to the display panel,
a back side substantially parallel to the display panel,
and
an inner side extending between the front side and
the back side, said inner side being provided with
one or more support surfaces for forming the support
unit (25) which supports the display panel and the
backlight unit.
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The display apparatus according to claim 1 or 2,
wherein the backlight unit (13) further includes a light
source (15) for emitting light to be provided to the
display panel, such that heat generated in the light
source is radiated through the front member.

The display apparatus according to any of the pre-
vious claims, wherein the support unit (25) of the
front memberincludes an opening (27) which expos-
es the image displayed on the display panel front-
ward, a panel support (29) which accommodates and
supports the display panel (11), and a backlight sup-
port (31) which accommodates and supports the
backlight unit (13).

The display apparatus according to claim 4, wherein
the backlight unit (13) includes a light source (15) for
emitting light to be provided to the display panel, and
a light guide plate (18) which supplies the light emit-
ted from the light source uniformly, and

wherein the light source is arranged as an edge type
light source disposed along at least one lateral side
ofthe light guide plate, such that heat generated from
the light source is radiated through the backlight sup-
port of the front member.

The display apparatus according to claim 5, wherein
the light source includes at least one LED (16) and
a LED board (17) which supports the at least one
LED, and

wherein the LED board is coupled to the backlight
support (13) of the front member.

The display apparatus according to any preceding
claim, wherein the front member (21) and/or the rear
member (35) includes a material having high thermal
conductivity.

The display apparatus according to any preceding
claim, wherein the rear member (35) includes a rear
bent part (37) whose edge is frontward bent, and
the body of the front member (21) includes a rear
bent accommodating part (33) disposed in a back
side of the body of the front member and configured
to accommodate the rear bent part of the rear mem-
ber such that the front member is coupled to the rear
member.

The display apparatus according to any preceding
claim, further comprising a cover member (221)
which is disposed on a front side of the front member
(21).

The display apparatus according to claim 9, wherein
the cover member includes a cover bent part (123)
whose edge is rearward bent, and

wherein a cover bent accommodating part (133) is
disposed in the front side of the body of the front
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12.
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member and is configured to accommodate the cov-
er bent part of the cover member such that the cover
member is coupled to the front member.

The display apparatus according to claim 9, wherein
the cover member (221) includes a cover support
(223) which supports a front edge of the display pan-
el, and an opening which is formed in an inner end
portion of the cover support in order to expose the
image displayed on the display panel frontward.

The display apparatus according to claim 4, further
comprising at least one of an auxiliary sheet (32)
which is interposed between the backlight support
(31) and the light guide plate (18) which contacts the
backlight support, and a protection sheet (34) which
is interposed between the panel support (29) and
the display panel (11) which contacts the panel sup-
port.

The display apparatus according to any preceding
claim, further comprising a body unit (60) comprising
a body housing which accommodates a power board
(65), which includes a power supply unit, and a main
board (67), which includes an image signal receiving
unit and an image processing unit, and a body con-
nector (75) which receives power signals from the
power board and image signals from the main board;
a panel driving board disposed on the rear member
and includes a display connector (45); and

a connection cable (76) which connects the body
connector (75) to the display connector (45) and pro-
vides the power signals and the image signals from
the body connector to the display panel and the back-
light unit through the display connector.

The display apparatus according to claim 13, further
comprising a stand unit (91) interposed between and
coupled to a display unit and the body unit (60),
where the display unit comprises the display panel
(11), the backlight (13), the front member (21) and
the rear member (35),

the stand unit (91) is vertically erect and supports
the display unit with respect to the body unit, and
the connection cable is fed through an inside of the
stand unit between the body connector and the dis-
play connector.

The display apparatus according to any preceding
claim, further comprising a rear cover (165) mounted
on a back side of the rear member (35), and
adriving circuit (160) comprising a power supply unit,
animage signalreceiving unitand animage process-
ing unit, and interposed between the rear cover (165)
and the rear member (35).
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FIG. 6
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FIG. 7
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FIG. 10
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